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Piotr CZECH1, Katarzyna TUROŃ2, Jazek BARCIK3 
 
 
 
AUTONOMOUS VEHICLES: BASIC ISSUES 
 
Summary. The work was dedicated to the subject of innovative autonomous 
vehicles on the transport market. The paper presents basic information about 
autonomous cars: a nomenclature characteristic of autonomous vehicles, along 
with the terms “automatic”, “autonomous”, “self-drive” and “driverless”. 
The article also presents various types of autonomous cars based on the most 
popular classifications in the world. The purpose of the work is to present basic 
issues related to autonomous vehicles. 
Keywords: autonomous vehicles; autonomous vehicles nomenclature; 
classification of autonomous vehicles; autonomous vehicles in transport systems. 
 
 
1. INTRODUCTION 
 
Significant technological development and the increase in the importance of comfort 
during travelling and driving have led to the search for various types of automotive solutions. 
which would allow for travelling in a much more convenient way. This kind of trend has 
brought with it the emergence on the market of systems that can improve driving safety and 
thus automate it. Such solutions include adaptive cruise control (ACC), system warnings 
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before running off a lane (AFIL), adaptive lights (AFL), brake assist (BAS), brake assist 
systems warning of a vehicle in the blind spot (BLIS), systems for monitoring driver fatigue 
(Driver Alert/Attention Assist) [1-4]. There are also systems supported by artificial 
intelligence, for example, for image analysis [5-9]. Despite equipping vehicles with various 
types of car support systems, no accidents or collisions caused by driver errors were avoided. 
At that time, the key factors in collisions or accidents were human factors related to human 
driving skills, mental and physical conditions or age, among others [10-13].  
Due to the human unreliability during the driving process, an attempt has been made to 
create cars that can be driven on their own, where the role of the driver would be limited to 
remaining a passenger of the vehicle. These types of cars are autonomous vehicles. 
Due to the fact that autonomous vehicles are the current trend in the field of motorization, 
many terms and divisions systematizing autonomous vehicles have been defined. The paper 
presents the basic issues on autonomous cars. The authors explain the definitions, the 
historical outline of autonomous vehicles in the world and the most popular classifications of 
autonomous vehicles.  
 
 
2. AUTONOMOUS CARS: BASIC INFORMATION 
 
The autonomous car (also known as a self-driving car or a driverless car) is a vehicle that 
is capable of sensing its environment and navigating without human input [13]. Autonomous 
vehicles are driven using technology such as GPS, odometry, radars, laser lights and computer 
vision [14-15]. Thanks to the use of these types of technology, vehicles can identify the 
appropriate route, existing obstacles in the way, connect with the road infrastructure and read 
the content of markings [14-16]. 
Despite the fact that, currently, autonomous cars are becoming a global trend, the first 
attempts to create such solutions appeared as early as 1920 [17]. These were, however, initial 
automation projects. Many attempts were made in the 1950s and then in 1980 [18]. The 2000s 
saw the gradual appearance of test vehicles from leading automotive brands [18]. Despite the 
construction of vehicles, testing them on public roads is not easy. This is due to the safety and 
necessity to adjust traffic laws for autonomous vehicles. 
At the end of 2013, four US states (Florida, California, Michigan and Nevada) adopted 
legislation permitting autonomous cars to travel on public roads [19]. Under this legislation, 
state regulations have made it possible for 11 companies to test vehicles [19]. In 2015, seven 
major automotive brands have been tested, including Bosch, Delphi Automotive Systems, 
Google Auto, Nissan North America, Mercedes-Benz Research & Development North 
America, Tesla Motors and the Volkswagen Group of America [19]. 
Vehicle manufacturers emphasize that the expected period when cars can appear on roads 
for use by drivers is 2020-2030 [20]. In turn, the implementation of autonomous vehicles on 
the market will cause a transport revolution [21]. Indeed, it will be one of three revolutions 
that will change the face of current transport: steering automated vehicles, shared vehicles and 
electric vehicles [22]. 
Autonomous cars are supposed to bring many benefits to society. The advantages include 
increasing mobility, limiting congestion, improving road safety by reducing collisions and 
accidents, and having a positive impact on the environment [23]. 
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3. NOMENCLATURE AND MAIN CLASSIFICATIONS OF AUTONOMOUS 
VEHICLES 
 
With the emergence of test autonomous vehicles on the market, various types of 
nomenclature have been circulated. These cars have been referred to as autonomous as well as 
automatic/automated. However, they are not the same terms and the difference between them 
is directly related to the degree of involvement of human support in relation to the car’s 
functioning [24]. The vehicle, which is referred to as “automatic” or “automated”, is a self-
acting machine, which has no intelligent systems [24]. In turn, the autonomous vehicle will be 
equipped with intelligent systems, based on which it will be able to make decisions, e.g., 
about the destination and changing the route according to its own suggestions [24]. An 
automatic car can only perform commands [24]. 
Another difference in the nomenclature of autonomous vehicles concerns the terms “self-
driving” and “driverless”. They differ at the technological level. Self-driving is considered to 
refer to cars that are not as technologically advanced as the driverless type [24,25]. 
The most famous division of autonomous vehicles in the world is the so-called American 
classification, as presented by National Highway Traffic Safety Administration (NHTSA) 
[26]. This division includes four levels of autonomous driving and a zero level [26]. 
The individual levels and their description are presented in Table 1.  
 
 Table 1  
Autonomous driving levels according to the NHTSA classification 
 
Level Description 
0 The driver‘s task is to support all systems in the vehicle. 
1 
The vehicle is equipped with automatic versions of some systems 
(e.g., ESP systems, ABS, automatic braking), which can be activated 
spontaneously or with the help of the driver. 
However, the driver‘s task is to oversee system functioning. 
2 
The vehicle is equipped with automatic systems that release the 
driver from having to operate them. Such systems include the system 
maintaining the vehicle in the lane and an adaptive tempomat. 
3 
The vehicle is able to drive autonomously under specific conditions, 
with the driver coordinating the correct operation of the systems. 
4 
Full automation of the vehicle. The driver travels as a passenger 
without having to interfere with the operation of automatic systems. 
 Source: [26] 
 
In turn, the EU distinguishes two main definitions of autonomous vehicles [27]: 
an autonomous vehicle and an automated vehicle. For an automated vehicle, the EU considers 
a vehicle equipped with technology, which allows the driver to transfer part of his/her driving 
duties to on-board systems [28]. In turn, an autonomous vehicle is a fully automated vehicle 
equipped with technologies allowing the system to perform all functions related to driving 
without any human intervention [28]. 
Another classification is the division according to the International Society of Automotive 
Engineers (ISAE) from 2014 [29]. This classification includes five levels of autonomous 
driving and a zero level. A detailed classification is presented in Table 2.  
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Table 2  
Autonomous driving levels according to the ISAE classification 
  
Level Description 
0 
Full control of the vehicle belongs to the driver, even if the car is 
able to inform him/her about the hazards. The driver is responsible for 
monitoring the environment and must be ready to take control. 
1 
The vehicle is equipped with support for particular aspects of driving, 
e.g., steering or acceleration/braking. The driver is responsible for 
monitoring the environment and must be ready to take control. 
2 
Partial automation of the vehicle - the use of the system for both driving 
and speed control; the driver is responsible for the supervision and 
implementation of the remaining driving elements. The driver is 
responsible for monitoring the environment and must be ready to take 
control. 
3 
Conditional automation of the vehicle - the possibility of taking over by 
the car control of all aspects of driving, assuming that the driver must be 
ready at any time to take control of the car. 
4 
High level of automation of the vehicle - the car is able to take control of 
all aspects of driving, even if the human driver does not respond to the 
call to take control. 
5 Full automation of the vehicle - independent driving under all conditions. 
 Source: [29] 
 
The next classification comes from the German automotive industry association Verband 
Der Autoindustrie (VDA) [30]. The association defines five levels of autonomous driving and 
a zero level. A detailed classification is presented in Tab. 3. 
 
Table 3 
Autonomous driving levels according to the VDA classification 
 
Level Description 
0 
In the vehicle, there are no automated functions. The driver should 
control the vehicle during driving (i.e., maintaining speed, accelerating 
and braking) and lateral control (i.e., steering). There are active-only 
systems connected with car warnings and problems. 
1 
The vehicle is equipped with a system that is able to assume either 
longitudinal or lateral control of the car, during which the driver has to 
control all tasks in the vehicle. 
2 
The vehicle is particularly automated. The driver does not have to 
manage longitudinal and lateral control of the system in certain cases. 
The driver has to monitor the vehicle in traffic during a journey and be 
ready to resume control of the vehicle when the driver needs to.  
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3 
The system knows the limits of its functioning and, in a situation where 
it encounters an obstacle, the vehicle requests the driver to resume the 
task of driving. The driver does not have to control and monitor the 
longitudinal and lateral drive but is asked to exercise special caution 
because, at any moment, the system may ask him/her to take control of 
the vehicle. 
4 
The vehicle is able to self-drive but only under certain conditions, for 
example, a specified type of road or speed range. Under these 
conditions, the driver can become a passenger of the car.  
5 
The car is fully autonomous. It is able to self-drive on all types of roads 
and adapt to all speed requirements. The driver acts a passenger role. 
 Source: [29,30] 
 
Due to the occurrence of various types of classification, it is not an easy task to determine 
the current level of autonomy of individual vehicles without referring to the specific 
classification. Regardless of the type of the classification, the aforementioned divisions have 
many common points and strive to achieve a fully autonomous vehicle with the elimination of 
the need for human control. 
 
 
4. SUMMARY 
 
In conclusion, despite the fact that autonomous vehicles seem to be an abstract issue for 
current public road users, worldwide tests of vehicles in motion predict the appearance of cars 
for public use in the near future. Such changes in transport will certainly mean another 
revolution, which is why it is important to educate the public in the field of dealing with 
autonomous vehicles. This education should include appropriate behaviour on roads on which 
the vehicles will be able to move. However, before cars are fully implemented on current 
transport systems, it is important to familiarize the public with the applied nomenclature and 
the division of vehicles due to the degree of autonomous driving. This will allow society, in a 
more accessible way, to become acquainted with a new way of moving, which, although it 
may seem abstract at the moment, represents the future of transport. It is hoped that this work 
will act as an introduction to learning the basic issues about autonomous vehicles. 
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